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(i) mmut. 

«WE«l«iEMLhfc:»JS^ S^tcHtefeSnfcay 

WE*20Ett±(c«flft3*U ME*!20£|ftK3[->5R 
9iE*fcfliJtt*flaWi:. MTU 
BuIE3l2c«ISli, jsS^Sl^#tl»i:*(c. 7/1^5-* 

±fc < 1 1 1 > BftiWlL,-C^*i4:*W»fc-r4** 

**»wt#*>«H» i mztm<r>mmm.. 

( 3 ) mmmu. *9m&tPtwc&tdz*s» 3 y 

BftM fc . WES' U a ySMkRtiattftSnfc is x )?y 

(4) IMSttMURtt. ^tysrv/^Bc^yai'R 
-fbd£ U: i> «T* & ttfffll$attlZBSI 2 WcfEIK 

(5) fgfe3f?2«l«±, ff)ftg£U E*»W£ 
(W/14) <L<W 

fcwiats i a (cffEttfla<osa*wss fix o i. it 

(6) iwe&stt, 

(W/4) <L< (W/l . 5) 
»»#*>*ll* 5 a£ESKtt$JIEtK3giE. 

(7) nemui. xaiwftj:* ( 1 1 1 ) mtm 

111! /Iabc 12 

(8) IfflgftHRIi. ^yavSflarcaS&iflM&O 

earn i mn^m 7 Jiok »-r*i*>fcie«oini»« 

(9) m?M2<r>$me>mmiz, 3/<mjaTc**w 

do) w*a«±(cfB^wc»i^ia«t»flK'f & 

Mem 1 <0Et!Ui(c»6l6K*»JR-f * t ttlEtttK 

lt a y 9 9 h&mmh %2<r>x 
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2 

±t ( 1 1 1 ) tsmf **2«oi»*, m&y99 
vmitLxmu& 1 asttK«*taHStt?6 * $ km 
EioMR-LtcjBjfc* S 31 3 *oas t . 

(id tte»2«>igtt, »naa^Ro«ffiS:¥ffl^ 
i-4is**t*i8T»ii*friiwf^ii5ia»i omz 

10 IEK<9£®IJt8&a?)Ki§;ffifc. 

( i 2> «ne»2^ia<4, wemi^mkitz^oo 
yMcmtJ&RU ^^)^ymm±\zwjxY^ 

mrta^ y 3 ^u^asi * l . § & cues' u 
3 ymmuzy 3 yiwki*®^* xmvhm 
nmmmi lmzimcozrnmmmnmij 

(13) mn&2 <oxm.it . Mit&ioxumiz&frt 

&muzxvy*y-?yAZM1B. «fl:U flrfExey 
20 *y9*7Z±.<,zisVaymV&£B&?Z>xmZ'hm 

ftmrnmrni lmzimcozjam.mm&b 
m. 

(14) WIE»3<0lStt, lWK*2affiMW>ttfc«: 
U StMBfcWfc Ur#&, 
(W/14<L<W) 

* if J: 0 K«E«s*s«sa*<ii»s n* <t a 

»*-f 6I8?fc*«ltiM*a«iffllll OflTbSISl 3 

(15) t!TSE*4 VDCfc OhuIS 

30 ftHJ: tx^^ 1 ; 3 >-g'(bii&ffMi--i.iST^i>#n : 

(16) mim3<?>xmii. 9 y?\z x otiwa 

*2»iM*»|Rf-4XS^**1«flll«««lllSl 0 
[000 1] 

[fft#o«-f&stfiw)-if] *wm. l s 1 «wcms 
40 tihmtimzm. ^zwgMizttLx^mmh 

±JM»rtte£t*vtfSI (KIT r AL,f:^ Hj 

a) ^ffi^igicfi.^i»afcj:y ; '-?-^3t^ 

[0002] 

[t«*^sffi] m-, mi-mmmzftw w®\t*? 

2 - 3 mKlTt'Sr < 6 fc T^S mMft fc 
50 7^5-9^ (AL)^ H**»^f 4. 
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(3) 

3 

<0AL#4 F«. -mmzwbtlX^&xU? hv?J 
^ - 3 > i «;b*ift fr^il^ t J: 0 %£-f l» t 

?AEil<0i8lB#«<=S:ftg, B»tcJ!.i5><t45WlT* 
ft. 10 
C 0 0 0 3 ] X. $VBHtttt:£VvCB, ±Jl<OE*8 
liTlOEttJ: OftHIRtafi^i t*»4> J: "5***91-5 
3S9fE*)$:£W^<, $^>C, l/fOEHOTWiT* 
«ffi«l?*=J:*SJ&Wft£t-4il:*»IK, BUS* 4 ** 

M/X?^i/-j/3y(:J:-3t4t!tAL^ 
#<&ftfc. ftffitt±^t*#*HSt*oT<S. 

t«<$rft. 

[0 0 04] ClCOAL^HJi, rtSJfc*Jtf>*S>iV<?7 

hmtmtffctfi xvp < mz i. >) $s£i-4 t # * 

MlTH*. tSt*T<OAL«^«I)iffi 30 

mthUZ, tWfcffiHL*V>CuS\ ALfcSi^ 
*KH<J2lT. r A L-S iffitftj tv^) fciS-tfSW 
fciOAL-S i -CuBK*»*L.. CuSrALlIi 1 
(Zttt-tmnhfc LT^ffl$*ALS^«0»S)S:fl)$iJ 
U AL^ KO?6££j«T'£4fcV^#&WJ> 
4. ;#ui, xM/^^-y 3 y*i, 

±tecuc7)m!ja«i®co&i($rjrp$i|^Eo/ct 
(Dt&btil. 40 
[0005] 

AL-Si-CuffifcfcJftfc. ALjK^HW«4S* 
ftSKJiWWTS fttWX #-f h'^L vCcLT 3 0- 
4 0%OALtf-f H<OJ64«tf«S4A*«*l**3i*Tit 
-r\ J; 9 AL#-f F£7)|6^^®«T'§ftT^5^^AE 

[00 06] ffi. ££-CH3#4 K*LvtJi»l 10 

Wh'MdiUcf^. Lv-=d/WC*S*l4« 50 
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AL^H<0«4JiW(WSnTV^4*fc*ft. -ec-e* 

Vtcj:'), xKV^^^V-v-HySrjfpfrAL^ 
KWf6££J: 9(K*tftH£gWfc LT^ft . 
[0007] 

i<rmmhmfo%ti, mmzmkzixtzziyfvy 

■CHuiEsioieacm^w^-rftm2coiiiii:, me 
»2<oi!ii±t:»jssit, wraaiB2«oiiasw=gr-?5R0iB 

hnzmw^^mmtfuz ( 1 1 1 > bcei*] 

[0008] 2aBj|fcfcVvCli, 

c*»Wfc»i»is»t»jftt**i«ist. Mess 

±K ( 1 1 1 ) fcffil*rtft»2*>K«fc, mz?>9? 

vuzft ltwejb i <oiE»t:«sw«i»iJW- ft <t ? c« 
K»»iRj:fc:#jfrr I. m 3 oxg t . meat 2 nmmz 

51 ogg 0 flS^J fcfBB-f ft fiWKfclfflaJS 2 coBSISLhtcJB 

[00 09] *fc, ±eJRl, »2<oaBHK*JV^» IS 
2cDEISSc7)±(c^a)i^»Bg-rftJ:{i, It»«t:X« 

±tc^is-rft^t^s.i*-rft. 

[00103 

-eoS^^T'^5V^*E(S]O^H*mL 
*<=jrft*«. *B^)»lJ|BBft:J:&i:. ®2«ge«l<Ota 
affi^3S*JWfc±K (ill) HfcEflUfcifcfcJ: 
0. (l 1 1) BaALiWfiW^t^stft, 

ALjR ; wttftart*»feeff^»iiLfc<<=SrOs *y 

S/g^tWiTAL^ Kft^$r®ai-ft;i:*<'C'# 
SkvO^mSr^-fft. 

[0 0 1 1] ifc, *fl^2^(cifti, ±IEXb 

i t * s t'* ft t ^ o m-r ft . 

[0012] 
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zm^xmrnrnmi, m 1 w&&mm 1 mmm 

lOOHUVaymL* l 0 lli^yayftKl 0 0± 
fcaM^WK^'jayaftR (S i 3 N 4 ) SrffiMl. * 

«3;h.*7*wl'Ftt*ilRi: UTOL0C0ST**. 

D (Chemical Vapor Deposition)^ J: OtelSIKi: LT 

<owi£H3i* i <op s g ( u ytfy* > m i o 2 s-jm 

-S iBKl 0 3*f tfD-W^'JayfflRl 0 0t* 

[0013] *9m9W9m?t>im0>AL 

-SiB»10 3«. £?ZJ-<-/?V>?'mz±<0 AL 
-Si^OR*»ltf)PSGIRl 02*iV^U3 
ySRlOO±(c»fftt«. AL-Si£&<9 

xa'7 9 y y^B#«oa^^?ag, a r ax 

ffi. al-s ig£offlft30L HS^x^Wl. S9 
«rWJ»-$-4»CJ: Olifc^OtSAtttf ( 1 1 1 ) fflfc 
Efol/O^. *LT, -e^AL-S i£&£*bx.y 
f-^tSWcJ: y^l^OTS* { 2 umX\ ALftAtt 
WHfi3& J 'f-<^MI W» 1 / 3 Tfc 6 0 . 7um 9Mf&> 

yjFM$ix4. 

[ 0 0 1 4 ] W, tSAS* (111) ffitcKW-f 

50 (a) (b) ff)y?7iiZ7frtiii£* m&ztn 

UltiHfe (HH (a) ) fc«*««r»A*fflfet>o<o 
fcHU SMQ&L&v^ (13)0 ( b) ) fcliifc 
(111) iBIcffiiftitft. LfrL^fcMRfciWR Wr 
v >t r /us -^a^siskoxt- v rn /<u -/ ftfmt 

U X. ALttAttotta*^mt:/htf <*4<0TS i 

[00 15] -f-L-T, C<0»1^AL-S iStll 0 3 
jL£S-pJ:3KLTi;*&SUiCVDffiK«fc05S2<D 
PSGUl 04££5j£L, »ltf>AL-SiEl*ll*l 0 
3 1 eomettS: k 4-&<03 V99 h*fc*fc6«#Sr 

*10AL-Sii!»10 3t«««K'f4J:3{cUT 
*2fl>AL-SiEl*10 5£»lOAL-S iEISl 
03 t[lI«^ESL, «ttfc*HItK3i<W**fcr9 

BftSR 1 0 6 Sr»«t* . «, 10 7 f^SSAi- 'J 3 

[00 16] *^T*ltttWfc:J:*i:. AL-S 

oit»B#(c&w4fSA®a { tet/Ck' < 1 1 1 > oicsm 
u-cfe 0, luatfcj: 3tc (iii> mwrnrnx-hh 
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«^ALK^tf)ttff4T<^Kl*«jnWJS<XALjK-f H 
<0»£* « fc/Cfc'=5r< tim ft t V ^ » 5 . 

*. m4H(i«t»tcftjg{4a2(9, fmiciaffsa»j: 

^ ^'$Lvc7)ffl$■ft^>^t^7 7T-^> , ), 314 0 
(a) *»±E»lS»«««rr**. N. 0*f5ME«* 
§ SJiWitt* 1 0®ffiW&iit>±mmiZ7sk?£ 0 ttr< 

10 -f-mmztmt&t. y-mmmo (xma* 

£«HfcttAL-S i a*aWMUFiVO*4 ) tfffiffifc 
m\M&$&On£b*)Zl3\mi-t>£ 1 ltKloJtfeiiT 
£0, X&igi: LTOX&f 12WM7M31W 

1 0 izi 1 x m Lfcfc, x y >y m 6 tern 

StS¥tJ:y» *tfD«MctHB»17fcA4X«(OEIlff 
»**It»f4 H, ft«{4S2^(4B^ 

20 1 8i/zxmx-nz>. 

[0017] »frl8&t:m'>X*mmtomffl&t: 

wzLnmsk* m4m u) <7)7?7iz7jki-£?iz. m 

AiBtf (111) StcTIIl^JK* { gt^# <^-5TJ3 
0 , ttWttftH-COHJlfjlKtt (200) iBt*"f **6: 
«*<S!lS$^^tT*y, (111) fflOEWfUK* 

1 in . m<7)&fmx'&i>j<z^m i &&. 

(200) ffi<0EWf5SK) tl*bc tLfc**. 1 111 
/lake =5 1 0fc&9. ZemnitA K$Lv(iLv 
= 0%iVA-3iiSBW^ttt'* 1 ). AL-Si^H<0 
30 StAfflSrJJiX,*: (111) ffiti"*»rAL^ K«0 

[00 18] ^40 (b) ,4AL-Si^A«r-eflMBfl 
(111) ffi^4J:3(cEl»lL^t'ftO, 
1 111 /late =2. 1T*4. i^ffltcfc^Tidf'f 
K*Lv= 1 0%t-ftOAL^ FO»^«rfil!*kJtR 
L-C*^0ffi^t'^4kV>a^m/!) { S)l.. ^4l(c) 
li##fcLTflS#<')AL-S i^eofflSr^LTtJO, 
^^tSA^fiS-toTteO^HItfaifiJi (2 20) 
40 ®T'ftt*#<, 1 1 1 1 /labc = 0. 7, Lv = 43 

%X'$>h. 

[00 19] ^80t 1 111 /Iabc K$LvW 

1 1 1 1 /Iabc S 1 T&fttf #4 h'¥LvfiDg3 0%iy 
Tk ; 5rl)OT'*4SJg^mA { ^^. lin /Iabc 
S2T J>ixtf^ H^LvtiB&l 0%OTk ; 5ry^ : 5:y 

*^t4ISAHtts AL-S iBK<o»«jifik:*J^TA 
L-S i£&Olt«B$Kfc(t4<iT-J>4* { » AL-Si 
50 EH»)S?^lEl^«J > 4VMi» B a B ®S-fflv^tJ:^. 
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35 5 H ( b ) Rtf ( c ) mtl?tlA^ v?V >?mz 
a«*JiaW-ftS i £3%£tfAL-S i 
LJt^t=fe»t * 0#fg!MEfiO«[ ([510 (b ) ) fc, *<9A 
L-S i*it*NX7fyn:S. SfcJBBISfcefc 
afcfiftSBJWSJBEWfi <H0 ( c ) ) fciR* 

»WIf£W;£ (111) HfcfeJt&lBl$r5MS*$g 

=f*3 <%->x^z i><?xo. fagimimm&z < 1 1 

1 ) ffitEflSftT* 1 )^*)!**)^ K*LvtJM» 

[ 0 0 2 0 ] X. ±tam 1 9HIM(C «fc 5t> A L@A& 
cO&g (J21T ^ALtgj fcV>3 ) #AL-S iffiUcO 
ll1@C0^1/3t'*)l»Ot". AL-SiiS£ft|%Ofii#£ 

*tt4#4" K*Lv<o*S:*'t# r 97-CA*, /57*>* 
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* /5>h*>& J: •} A LfegtfjfM H$Lv fcfcf LX±% & 

Ki&v-U sya-fkJI. AL-S iGtt<^M(iii3. 6 
xemTfcD. ALfgfr'O. 8junro* 9ii«l/ 
4 Kitted* fc #4 K$Lv = 0%l:^t^S. X, 
ALfigtfO. 2 5jumo£D«9#>l/14kJLht 

smmbtLi. Aua@tf±£-r£'&fci&!i 

cOALtfW YimSLLXLto. %r>X, ALf4gco± 
ISlitftHfc Rg£T* 0 . J) S^fiA L #4 
W^4*WT**ALag<0«HttALSgSrL, IMS 



<L<WT<6D. AL:J^F©8££Ki^m*.S*©TS£A 



1 4 

w w 

<L< 



4 1. 5 

[00 2 1] ±IB»lHitMCJ:*i:lll*)A 
L-S iUlftl 0 3, H2<7)AL-S i ISIftl 0 5 COT 
Iffli LTWl-eftSlOPSGJRl 0 2, 3I2COP 
SGffill0 4#Bfi£$ftT&9, P5#f±BHfcBI"tJ>6» 
7 Hfcjp-f J: o fc-e<0±tJBj^* A 
L-S i-&A*>ttflffi$±fc: (111) ffi(cffi(f]LB< 



30 



X, BMUIJiHftWfcitlRL'C-tiOtt^x*;^ 
-#/h3v*fc®*fc*a«ra$«J8rl, A US? £ 

. A LiS^60#-tSX^^-<0?gg*{/h 

^bRiiaftoti: Jtie u-crt*«^^hs v^t-a l - s 

"3««T*4fcv^jMi*t**. m60&t^70trF 
«6*m±t=*s[UfcA l- s i EtkaiSAi&oa^ic i 
hm*&%.<r>m^tyy7X'h ] o , Ttttmfci/rs 
60 (a) -car^xvcvDafciij^Siiiafl; 

IP-SiN, fj!60 (b) (iCVD}£(;:J;9«J$;$ft 
Ss^'Ja^USS is N 4 , S7i(a) (iCVD& 
JCfcOJBjftSftiPSGJR. f&70 (b) HCVDSt 
iOJBlSSftSBPSGIR?**. ^60 (a) , 

( b ) (c«t»urett i n i / 1 akc <o<ijR-ft?ft 

0. 6.0. 5 8?*4<W:HU S&70 (a) . 

( b ) K*t«MbH-CtlitRflW;& < -eft^ft 2 . 1 . 

1 . 2x-h r >. Tmm^mmxbtax (una 

S*fc<CVDSj£J:4Si02 1SL 
£ J; 0 ffMS ft £ BMUSSTC* -9 T t> «t v \ 
[0022] JJCfc. *«HB<0»2S6(tWI^2HOimS3K50 



40 



*#iM<o|lriilH*fflv^»W*. 8, Hl0cofifjj!cg 

mt n-m&ttiizxmmm%ffif8.miziin~ft 
ma ix tmmzvim&m-ti . *autwt=*in 

T 1 <n A L - S i BUI 0 3 l±±j£ Lfc i 0 £t£A 
ffl**±K (111) HKSHW-4 «k * LT. -£co 
ttS**»«*>l/4n£l/l. SWttHrtfcfciJS 
fcjgjSSftTV^. 

[0023] *5Bt0Mi7x*^ hitco*# ^icoKS 
ffl-rst*^=5rt COT'S) 0, JfSlOAL-S iStti 0 
3. aiABlcOPSG^l 0 2±(CT5X'-7CVDat 
J:0P-SiNSlO41«L, Uv*h£&*fL 

>-^ot)Ki>l>X7^^y^2rfi : -3TfcO, $^>t-?-cOP 
-SiNK104 l±Kfif|itfCVDJ£KJ:i)PSGK 
1 04 2S:»*Lfca3y^^h»*lB5ii-Wtl^*L 

t . jje» i mmt mtz% 2 co a l - s i nm 1 0 

[0024] ^CX-*HifeWcfcV^Tt,fe a H @$:±^ 
(111) ffiCffiSlLX. -^cOSg^JffllLTV^cOT 

±ie» 1 mmm t mm^mm htiz, mx-h 1 *\ 

X-yf-A'.y^S-^a^s b-vXhtCOX-yf-y 

0. i^afl«*T«!*mi:L-CSS2^)AL-SiSII 
**J^RSftS36«. *HffiWcfc^Tii-ecoa«fc LT 
OP-S i NRl 04 lJbtPSGffil 04 
X&<9. -?-COPSGK104 2^Tffi»f4i:LT^2CO 
A L- S i Sift 1 0 5 £Bf&.lX^&<7)X±.mitz£ 1 
KAL-S iSEHl 0 5ZWf8LLX^Z,<r>X'±&l,tz£ 
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1 0 



oCAL-S i£4ttf)tSftffi*±K (111) ffifcKUd »#-f H*Lv^g[Srai>fei5-r^97T**. 



14, Sf51<7)AL-S 1SIK1 03, aV»l«PSG« r^97T»*. 

1 0 2±tcjf)Sc7)>-'J ( S i 3 N 4 ) 1 04 ( c ) ISflB<?5Sl*lttt:J:4lHUf5fc«<0** ZZbhh 

i0 2 ZiMttttlxt°>*y77* (SOG) 10 [06] ( a) m&mnwittmzx&m'&g.nxzz 

4 4fc!MiU Z^mmt-fh. *Lt\ *<3±tcP £r$>£>*>-t^57T'*>£. 

SGBH0 4 5*»KU. 3>^^h**at»WfclSft* 10 (b ) tS*Bf^SWttCJ:*EISf5Uew** S&»fe*> 

L. »2WAL-SiB»l 0 5«r»jSt*. I" T^T&S. 

HifcfllOJ; -5 Zffimizto uttAL-Si -S-ftotS AS [07] ( a ) ft A9£>Bi«H$C ± 4 @tfr3SSO±# $ 

(111) BlfcEfoU 1/4J1S1 Zfohh-t7?7X'hh, 

/l. SttiWteJ:"), X, »l.*2tf)AL-Si (b ) ttftB«Sl«IttCJ:*iai*f3SK<0*& 8«r*4>i> 

EH103, 10 5<0T«lTO3M8^TS)S«0Tmi "t^97T*4. 

«Wfcl*»«aMfeW»fe*J.*. [08] I in /labc fcjjf-f K*Lv»BM*r*fei3 
[ 0 0 2 6 ] ft, *#Wi±E» 1 3 &ffifflt=|R 7 ? J> a . 

^±)£#* { ALT&ixfi*J:<, ftoTE-gun£fcJ: 20 [HI 0 J 79? M-*-*>86tWJ:fflBIT* 

9**S*U7/l'5-'7AKML **V»ttAL-S i£ 4. 

8L AL-S i - Cult. AL-Si -TiEH^T [HI 1 ] #>f H**RW4^«<fHfflaT»6. 

*oTtJ:^. X, ±IBHMW-C'{42l@em-C-|>l»^3 [ff^RQ] 

JiJ^^EIM«ttTfc.kK 100 y'J^yii 

[BIiilOlB#!5rK^] 101 LOCOS 

[Hn^A0»l*tt«f!*KW-6*<^N»fWSI 102 f&lOPSGgl 

<5D»rffl0T**4. 103 *1<0AL-S IE* 

[02] *^BJc7)^2HW5rRBJ-fl)^cO^#:m 104 SH2<7)PSGJI 

^BrfflHt***. 105 »2*5AL-Siffi* 

[03] xmnmsmmMmmz&cvmfrgis. 30 106 nafsiss 

tfOBiffiHTJ) 4 . j.041 P-SiN® . 

[04] (a) *SAffi^Efi14KJ4[I]tfr&Jg<D*#§ 104 2 PSGJg 

bzomnxj vmL.wfezm-tT'jyx'hh. 1043 ^yayfimjR 

( b ) m&mco&ftmzx 4 mmatn** 3 t 1 0 4 4 sog 

^Jff-f H*Lv<0tt«r*^97T»*. 104 5 PSGJK 

( c ) m&mmiftmzx 4 mm.%.<o±% $ t *m 



[ 0 0 2 5 ] <W=. *»8BO*3iat«|*»30<Oim» 
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ABSTRACT: 

PURPOSE: To suppress the occurrence of stress migration in 
second wiring 

which is formed on an insulating film, connected to first wiring 
through a 

contact section, composed mainly of aluminum, and contains 
crystal grains to 

prevent the formation of aluminum voids by specifying the 
orientation of the 

.crystal plane of the second wiring. 

CONSTITUTION: First Al-Si wiring 103 is formed by forming an 
Al-Si alloy 

film on the surface of a first PSG film 102 or silicon substrate 
100 by 

sputtering. When the wiring 103 is formed, almost all the 
crystal grains on 

the crystal plane of the Al-Si alloy are oriented in 
(111) -plane, because the 
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temperature of the substrate 100, pressure of an Ar gas, 
depositing speed of 

the Al-Si alloy, etc., are controlled at the time of performing 
the sputtering. 

After forming the wiring 103, a second PSG film 104 is formed to 
cover the 

wiring 103 and second Al-Si wiring 105 is formed in the same way 
as that used 

for the wiring 103 so that the wiring 105 can be electrically 
connected to the 

wiring 103 in a contact section. Finally, a surface protective 
film 106 is 

formed to stabilize the surface. 
COPYRIGHT: (C) 1996, JPO 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] In case this invention relates to the multilayer interconnection formed in LSI etc., 
especially is pulled to this wiring and made detailed in the element using the protective coat with large stress, it relates to the multilayer- 
interconnection equipment which enables reduction of the lack (henceforth "AL void") which is easy to produce in the upper wiring, and its 
manufacture method. 
[0002] 

Pescription of the Prior Art] if the line breadth of aluminum wiring is also thin, it is designed and the line breadth is set to 2-3 micrometers 
or less as detailed-izing and multilayering serve as indispensable technology and make it detailed with high integration of an element in 
recent years, an aluminum (AL) void will occur in aluminum wiring Moreover, AL void which stress was added to the internal structure of 
an element in order to pile up various thin films also by multilayering, and was mentioned above occurs. It does not generate by the 
electromigration generally said and this AL void is generated according to the new phenomenon called stress migration. A stress migration 
is a phenomenon which happens only to aluminum wiring in which the protective coat with large hauling stress was formed. It is the 
phenomenon seen notably, so that hauling stress is large, and, so that the line breadth of aluminum wiring becomes thin. 
[0003] Moreover, in multilayer-interconnection equipment, if the level difference by lower layer wiring etc. exists in many cases under the 
upper wiring and there is a level difference, the hauling stress from a protective coat will act locally, and AL void will further become 
easier for the upper wiring to tend to receive the big hauling stress from being closer to a protective coat than lower layer wiring, and to 
generate it. And if AL void produced by this stress migration becomes large, it will become a very big problem on reliability. For example, 
even if it did not carry out element operation (energization), when increase of the wiring resistance by reduction of the cross section of an 
open circuit of aluminum wiring and aluminum wiring, the element destruction by generation of heat, delay of a speed of operation, etc. 
set, an element is operated further and a high current is energized, it becomes easy to be generated in failure by electromigration at an 
increasing tempo. 

[0004] It is thought that this AL void is generated when a crack spreads from the grain boundary, in order that the hauling stress from a 
passivation film with large internal stress etc. may join aluminum wiring, the stress may concentrate on the grain boundary, it may ease 
stress and the atom of AL may begin to move from a grain boundary. On the other hand, in order to reduce movement of AL atom in a 
grain boundary, there is an example of a report that AL-Si-Cu wiring is formed, Cu is made to act as an obstruction to AL atom, movement 
of AL atom is suppressed, and generating of AL void can be suppressed, by mixing with alloy wiring (henceforth "AL-Si wiring") of AL 
and Si Cu which is easy to deposit in a grain boundary. AL atom is considered that this causes movement by the stress which a stress 
migration receives from a protective coat, and it causes migration by ** grain boundary diffusion to the grain boundary out of** crystal 
grain, and addition of Above Cu is considered that suppression aimed at diffusion of**. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned AL-Si -Cu wiring, although a certain grade can 
suppress generating of AL void, it is made a void fraction Lv and, as for generating of 30 - 40% of AL void, aluminum wiring with which 
**** cannot do ****** but generating of AL void can be reduced more is still desired. 

[0006] In addition, it is the value expressed with Lv=a7W when W and the maximum void value are set to d for the line breadth of 
aluminum wiring, as shown in the perspective diagram of a view 1 1 in the void fraction Lv here, and generating of AL void will be 
suppressed, so that this void value Lv is small needless to say. Then, this invention aims at stopping a stress migration and reducing 
generating of AL void more by controlling the membraneous quality of the upper aluminum wiring in the multilayer interconnection in 
which the large protective coat of a tensile stress was formed. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to the 1st invention of this application. A 
semiconductor substrate and the 1st wiring partially formed on the aforementioned semiconductor substrate, The insulator layer which has 
the contact section which was formed on wiring of the above 1st and removed partially, The 2nd wiring which the main component is 
aluminum, and it is formed on the aforementioned insulator layer, and carries out electrical installation to the 1st aforementioned wiring 
through the aforementioned contact section, It has the protective coat which is formed on wiring of the above 2nd, pulls to the 2nd 
aforementioned wiring, and acts stress, the 2nd aforementioned wiring While having crystal grain, the multilayer-interconnection 
equipment characterized by the crystal face mainly (111) carrying out orientation of an aluminum atom moving to a grain boundary to the 
field that it should suppress is offered. 

[0008] While forming an insulator layer in the 2nd invention of this application on the 1st process which forms the 1st wiring partially on a 
semiconductor substrate, and wiring of the above 1st The 2nd process which removes the aforementioned insulator layer partially and 
forms the contact section, The 3rd process formed on the aforementioned insulator layer so that electrical installation of the 2nd wiring in 
which the main components are aluminum and the crystal face of the crystal grain mainly (111) carries out orientation may be carried out 
to the 1st aforementioned wiring through the aforementioned contact section, The manufacture method of the multilayer-interconnection 
equipment characterized by having the 4th process which forms the protective coat which pulls to the 2nd aforementioned wiring and acts 
stress on wiring of the above 2nd is offered. 
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[0009] In addition, in the above 1st and the 2nd invention, it means making other direct or layers intervene forming a protective coat on the 

2nd wiring layer, and forming a protective coat on the 2nd wiring layer indirectly. 

[0010] 

[Function and Effect(s) of the Invention] Usually, if a level difference is under wiring, although it will become easy to generate the crystal 
face of various orientation in the portion of the level difference Since, as for a field (111), AL atom serves as a film of the maximum **** 
by having mainly (1 11) carried out orientation of the crystal face of the 2nd wiring to the field compulsorily according to the 1st invention 
of this application, Even if the tensile stress from a protective coat is added, the effect that it is hard coming to move AL atom in AL 
particle to a grain boundary from the inside of crystal grain, and the void on a slit cannot occur, therefore a stress migration can be stopped, 
and generating of AL void can be reduced is done so. 

[001 1] Moreover, according to the 2nd invention of this application, the effect that the multilayer-interconnection equipment which stopped 

the above-mentioned stress migration can be manufactured is done so. 

[0012] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail using the example shown in a drawing. A view 1 is a cross 
section of the semiconductor device for explaining the 1st example of this invention, and 100 is LOCOS as a field insulator layer which a 
silicon substrate and 101 form a silicon nitride (Si 3N4) partially on a silicon substrate 100, and is formed by oxidizing the silicon nitride 
thermally as a mask in drawing. And after removing a silicon nitride, the PSG (phosphorus glass) film 102 as an insulator layer (for 
example, the 1st) is formed by vacuum evaporation© or the CVD (Chemical Vapor Deposition) method, and it forms succeedingly so that 
the part may carry out electrical connection of the 1st AL-Si wiring 103 to a silicon substrate 100 for example, by the sputtering method. 
[0013] Here, the 1st AL-Si wiring 103 which is the important section of this example forms the film of an AL-Si alloy on the 1st PSG film 
102 or a silicon substrate 100 by the sputtering method first. Almost all crystal grain is carrying out orientation of the crystal face of an AL- 
Si alloy to the field (1 11) by controlling the rate of sedimentation of the substrate overheating temperature at the time of sputtering, Ar gas 
pressure, and an AL-Si alloy, the kind of residual gas, an amount, etc. in that case. And by carrying out photoetching of the AL-Si alloy, 
line breadth makes it the predetermined pattern which is 0.7 micrometers whose particle size of AL crystal grain is about 1 of the line 
breadth/3 by 2 micrometers, and is formed by performing heat treatment of a predetermined time after that. 

[0014] In addition, in not heating a substrate to having crystal orientation various when a substrate is heated (this drawing (a)) as shown in 
a view 5 (a) and the graph of (b) if for example, substrate heating is observed as what is controlled in order to carry out orientation of the 
crystal face to a field (111) (this drawing (b)), it mainly (11 1) carries out orientation to a field. However, since the step coverage of 
aluminium alloy wiring will get worse and the particle size of AL crystal grain will become very small if a substrate is not heated, Si **** 
and it becomes a problem. Therefore, it is necessary to carry out sputtering at suitable substrate temperature. 

[0015] And as this 1st AL-Si wiring 103 top is covered, the 2nd PSG film 104 is formed by vacuum evaporationo or CVD, and etching 
removal of the portion which hits the contact section for taking electrical connection with the 1st AL-Si orientation line 103 is carried out 
partially. Next, as it from-electrical-and-electric-equipment-** with the 1st AL-Si wiring 103 in the contact section, the 2nd AL-Si wiring 
105 is formed like the 1st AL-Si wiring 103, and in order to stabilize a front face finally, the surface -protection film 106 which consists of a 
silicon nitride etc. is formed from a plasma CVD method etc. In addition, 107 is a wiring layer which consists of polycrystal silicon. 
[0016] Then, the crystal face at the time of deposition of an AL-Si alloy is carrying out orientation to the field for almost (1 1 1), since a 
field is the maximum **** as mentioned above (1 11), the movement is suppressed with other AL atoms, movement to the grain boundary 
of AL atom for relief of the internal stress of aluminium alloy wiring is suppressed by that cause, and AL atom is effective in the ability to 
lose most generating of AL void according to this example. Next, the above thing is explained based on this invention person's 
experimental result. It is the graph with which a view 4 takes angular-position 2theta along a horizontal axis, and takes diffraction intensity 
along a vertical axis, and the size of the diffraction intensity by the stacking tendency of the crystal face and the value of the void fraction 
Lv at that time are expressed, and a view 4 (a) is the value of the 1st example of the above. In addition, the size of diffraction intensity was 
measured in differential -gear RAKUTO meter as shown in the typical plan of for example, the 10th view. If this differential -gear 
RAKUTO meter is explained briefly, the plate-like sample 10 (in this example, the AL-Si alloy is formed in the front face) will be attached 
in the base 1 1 turning around the surroundings of the shaft O perpendicular to space. After diffracting the emission X-ray which comes out 
of the line focus 14 on the target 13 of X-ray tube 12 as an X line source by the plate-like sample 10 through a slit 15, A focus is connected 
to a slit 16, it constitutes so that it may put into the counter tube 17, and the diffraction intensity of the X-ray which goes into the counter 
tube 17 then is measured by making it move in the direction which increases by the constant angular velocity, and scanning angular- 
position 2theta. In addition, angular- position 2theta is read with a dial plate 18. 

[0017] As a result of measuring the diffraction intensity of this example using this equipment, as shown in the graph of a view 4 (a) The 
crystal face has become [ diffraction intensity ] the largest in the field (1 1 1), and few [ the diffraction intensity in other crystal faces ] 
values in a field (200) were only measured. (Ill) the diffraction intensity of a field - II 1 1 and the largest diffraction intensity (diffraction 
intensity of a field in this case (200)) among other crystal faces « labc **, when it carries out Set to II 1 1/Iabc =510, the void fraction Lv at 
that time is an epoch-making value of Lv=0%, and will have the outstanding effect that an AL-Si alloy can make abbreviation of generating 
of AL void there be nothing by making most (1 1 1) of the crystal face into a field as for ***♦. 

[001 8] A view 4 (b) is the example which carried out orientation of the AL-Si alloy so that the crystal face might mainly (1 1 1) turn into a 
field, and is 111 1/Iabc =2.1. Also in this example, it is void -fraction Lv=10%, and is effective in the ability to carry out the remarkable 
reduction of the generating of AL void as compared with the former. The value of the conventional AL-Si alloy is shown as reference, and 
it has various crystal orientation, and the view 4 of the diffraction intensity (c) is the largest in a field (220), and are II 1 1/Iabc=0.7 and 
Lv=43%. 

[0019] They are II 1 1 / labc to a view 8. The graph showing the relation of a void fraction Lv is shown, if the effect of a grade that a void 
fraction Lv will serve as 30% or less of abbreviation if it is II 1 1/Iabc >=1 as a graph shows is acquired and it is II 1 1/Iabc >=2 - a void 
fraction Lv -- 10% or less next door of abbreviation - a remarkable effect is acquired In addition, although the above diffraction intensity 
or crystal face in invention is set in the formation process of AL-Si wiring and is a value at the time of deposition of an AL-Si alloy, the 
diffraction intensity or the crystal face after AL-Si wiring formation may be used for it. The value of the diffraction intensity when 
depositing the AL-Si alloy which contains Si 3%, without a view 5 (b) and (c) heating a substrate at the time of sputtering, respectively 
(this drawing (b)), It is the graph which shows the value (this drawing (c)) of the diffraction intensity after passing through a photoetching 
process and a heat treatment process into the AL-Si alloy, the void fraction [ although the diffraction intensity in a field (1 1 1) is small a 
little after heat treatment, orientation of the crystal face is still carried out to the field mainly (111), and / void fraction / Lv / at this time ] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 9/30/03 



Page 3 of 3 



Lv at the time of deposition, and abbreviation ~ it is the same 

[0020] Moreover, according to the 1st example of the above, since the particle size (henceforth "AL particle size") of AL crystal grain is 
about 1 of line breadth of AL-Si wiring/3, the grain boundary in AL-Si wiring can be lessened, and movement of the part and AL atom can 
be suppressed. A view 9 is this invention person's experimental result, and is a graph which shows the value of the void fraction Lv to AL 
particle size. By AL particle size having had big influence to the void fraction Lv, a void fraction Lv becomes small, so that a graph may 
show, and AL particle size is large. For example, if the line breadth of the silicon nitride according [ furring ] to CVD and AL-Si wiring is 
3.6 micrometers and AL particle size becomes or more about 1 of 0.8 micrometers, i.e., line breadth, / 4 in this experiment, it is void- 
fraction Lv=0%. Moreover, if AL particle size becomes or more about 1 of 0.25 micrometers, i.e., line breadth, / 14, the effect of a grade 
that a void fraction Lv becomes 30% or less will be acquired. Here, if AL particle size is too large, possibility that the grain boundary of 
crystal grain will cross wiring will arise, and slit-like AL void will occur conversely. Therefore, it is the case where the range of AL 
particle size which is of the same grade as line breadth as for the upper limit of AL particle size, and can suppress generating of AL void to 
some extent set AL particle size to L, and sets line breadth to W. 

w 

<L<WTifcD, AL#>fl«0*4ftat^Cai«<MDT*6A 

1 4 

w w 

<L< £ft*o 
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[0021] Furthermore, according to the 1st example of the above, the 1st PSG film 102 and the 2nd PSG film 104 are formed, respectively as 
furring of the 1st AL-Si wiring 103 and the 2nd AL-Si wiring 105. Mainly (111) become easy for both to do orientation of the crystal face 
of the AL-Si alloy formed on it as it is shown in a view 6 and the 7th view, since it is an oxide film to a field. Moreover, an oxide film can 
cut the combination easily [ since the binding energy is small ] as compared with a nitride, can be combined with AL atom, and since 
consumption of the energy which AL atom has is small, it becomes easy to enlarge the diameter of crystal grain. Furthermore, since 
internal stress is small as compared with a nitride, the stress given to AL-Si wiring also becomes small, and an oxide film is effective in the 
ability to reduce generating of AL void more. A view 6 and the 7th view are graphs which show the value of the diffraction intensity by the 
difference in the crystal face of the AL-Si wiring deposited on furring. Nitride P-SiN formed by the plasma CVD method as furring in a 
view 6 (a), The PSG film with which the silicon nitride Si 3N4 in which a view 6 (b) is formed of CVD, and a view 7 (a) are formed of 
CVD, and a view 7 (b) are BPSG films formed of CVD. the nitride shown in a view 6 (a) and (b) -- II 1 1 / Iabc a value -- respectively -- 0. - 
- to being 6 and 0.58, by the oxide film shown in a view 7 (a) and (b), comparatively greatly, if it is 2.1 and 1.2, respectively and furring is 
an oxide film (111), it turns out that it is easy to carry out orientation to a field In addition, it is SiO [ without being limited as an oxide 
film ]2 by CVD. You may be a film, the oxide film formed by the plasma CVD method. 

[0022] Next, the 2nd example of this invention is explained using the cross section of the semiconductor device of a view 2. In addition, the 
same sign is given to the component which can be formed by the same manufacture method as the component of a view 1, and the detailed 
explanation is omitted. Also in this example, the 1st AL-Si wiring 103 is formed as mentioned above so that the crystal face may mainly 
(111) carry out orientation to a field, and so that the particle size may become within the limits of 1/4 of line breadth, or 1/1 .5. 
[0023] When this example is adopted as the large thing of an aspect ratio, it is effective. The P-SiN film 1041 is formed by the plasma 
CVD method on the 1st AL-Si wiring 103 and the 1st PSG film 102. The so-called etchback of carrying out dry etching of the whole 
surface after carrying out flattening of the front face which applied the resist is performed. After forming the PSG film 1042 by CVD on 
the P-SiN film 1041 furthermore, the contact section is removed partially, and the 2nd AL-Si wiring 105 is formed like the 1st example of 
the above. 

[0024] Then, although the same effect as the 1st example of the above is acquired since orientation of the crystal face is mainly (111) 
carried out to a field also in this example and the particle size is controlled again Usually, although the material under a resist is a nitride 
and the 2nd AL-Si wiring is formed by using this nitride as furring in order to make an etch rate with a resist equal when performing 
etchback In this example, the PSG film 1042 is formed on the P-SiN film 1041 as the nitride. It is effective in being mainly (111) easy to 
carry out orientation of the crystal face of an AL-Si alloy to a field, and becoming, as it mentioned above, since the AL-Si wiring 105 was 
formed as it mentioned above, since the 2nd AL-Si wiring 105 was formed by using the PSG film 1042 as furring etc, 
[0025] Next, the 3rd example of this invention is explained using the cross section of the semiconductor device of a view 3. the crevice 
which forms the silicon nitride (Si 3N4) 1043 of a thin film on the 1st AL-Si wiring 103 and the 1st PSG film 102, and exists in this 
example at this time - ethanol and Si02 the spin-on glass (SOG) 1044 made into a principal component - applying the - post heating 
hardening is carried out And the PSG film 1045 is formed on it, the contact section is removed partially and the 2nd AL-Si wiring 105 is 
formed. Then, by mainly (111) carrying out orientation of the crystal face of an AL-Si alloy to a field also in structure like this example, 
and setting the particle size to 1/4 or 1/1.5, since furring of the 1st and 2nd AL-Si wiring 103,105 is an oxide film, the same effect as the 1st 
example is acquired again. 

[0026] In addition, the components of the 2nd wiring may be the aluminum wiring which can deform this invention variously unless it 
deviates from the main point, without being limited to the above 1st or the 3rd example, for example, this invention says and to which the 
vacuum evaporationo of the principal component is carried out by the E-gun method that what is necessary is [ therefore ] just AL or AL-Si 
wiring, AL-Si-Cu wiring, AL-Si-Ti wiring, etc. Moreover, in the above-mentioned example, although it is two-layer wiring, the wiring 
structure of three or more layers is sufficient. 



[Translation done.] 
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